and the conventional bulk CN. The broad absorption band at ca. 1200-1700 cm -1 attributing to the aromatic C-N heterocycle stretching vibration and the sharp peak at ca. 800 cm -1 ascribing to the breathing mode of the tri-s-triazine units were observed similarly for all samples. In Fig.   S2b , the peaks at 197.5 eV was corresponded to the Cl2p3/2 and the peak at 199.1 eV was attributed to the Cl2p1/2. s1 The newly appearance of evident Cl2p peaks in the protonated intermediate species verified that the protonated process was successful by using HCl aqueous solution. Nevertheless, these Cl counter anion almost completely disappeared in the secondary thermal polycondensation process, consisted with our previous report s2 . 192 194 196 198 200 202 204 Intensity (a.u.)
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GPPCN-400-1M The first-order rate constant (k) for photocatalytic RhB degradation by various protonationactivated CN-400-C (C= 1, 3, 6, 12M) was much higher than that of CN-400-0M prepared by the same two-step polymerization but without protonation, indicating the protonation activation itself played the primary role in enhancing the crystallinity of CN ( Figure S3 ) and the photocatalytic activity ( Figure S6b ). 8 Figure S11 . UV-vis absorption spectra of CN and CN-400-C (C= 1, 3, 6, 12M) and data of them used for the determination of the direct band gap (insets).
The valence-band (VB) position can be estimated by the onset photocurrent potential method using UV-vis spectra ( Figure S11 ) and I-V curve under the chopped light irradiation ( Figure   S7b ). 
